Cellular calcium regulation in hypertension.
In vascular muscle cells, two distinct types of functionally important calcium (Ca2+) channels, called transient (T) and sustained (L), are differentiated by dihydropyridine calcium antagonists (CaA). We studied the ratio of T/L Ca2+ channels in isolated, spontaneously contracting azygous venous cells of spontaneously hypertensive rats (SHR) and Wistar-Kyoto rats (WKY) by quantitating Ca2+ currents and intracellular Ca2+ release. While total transmembranous Ca2+ current was not different between the two strains, the proportion of Ca2+ currents carried by L-type channels was enhanced in vascular muscle cells from SHR. We have recently compared subcellular distribution of intracellular free Ca2+ concentration in the same cells, at rest and during stimulation, by quantitation with a digital photon-counting camera. Fura-2 fluorescence intensity showed that Ca2+ release was principally from sarcoplasmic reticulum and that cells from SHR had higher levels of Ca2+ upon calcium channel stimulation, especially at the cell periphery. These findings suggest fundamental differences in SHR and WKY vascular muscle cells implicating the importance of changes in calcium channels, modulation of Ca2+ release, and Ca2+ uptake in SHR hypertension.